
April 3r 1955 

Dr. John van !hmann 
ltnartitub for AdvancedStudy 
Prhcetun, 3. J. 

Thank yam for your letter of Mar& U, referring ram to tha Hixon 
Symposiwu. By a curious ca~fdence, 1 had &et then %pontane~usly~~ 
ertmbledon tbs book,aad have had som @hame to read your apticle 
in the interval. Xalao noto the aceountbyJ&nKemny~the l&et 
number of the S43fentUic Anmriaan. 

Under aepakrte cover, I did mmd an article of my owna ~~Cell Qeneties 
and Hereditary SNi08ia~~ which my serve rather to i.Lluotrate perpkdtg 
than to illuminat8 Wmmpt. 

In your tmatmmt, 1 m particularly &mpressed by the way ti whirrh 
one can evade the not&en of a t*relf-repmduaing part&elel*o for you enxpha- 
sise that it is the entim arremsbly alone that haa that property. In dif- 
f~antl&guage, 1 have been gropingfor the 8-e inferanoe, sinaply on 
the basi8 thatgaiss, or even nuelisi, ar8 i.mapablQ of prodming anything, 
mtzh lass copies of #em86lmu, when isotited from the whole sauhlne. But 
there alp6 still sbrm dfff&titiea, for the gsnetiA.at would still lilm 
to abstsa0t,froLaUm enUreorgani8q theleaatstruct&re *attrrills&lU. 
perpetuate the genetic function. The noqfwxbal or somatie slemmka of 
higher orgml.m8 are gansrally more eonspieuow than the gms, but even 
wlthin tha scope of a ain@ nmammolemil.el~, a similar differentiation 
can be seen, for sxaap3.a in the ray in which ter&nal m rtwidww 
have been split front tobacco mariicr vim8 without iqmWng the abilitJr 
of the parti to engender further generat&me of typi.eal. vzlms. You 
have indicatid an analogy between tha genes and i&8 “hftm&ktbn tapefl, 
but 3 mxld be ispterested to know the exp3.M.t oriteris by which to tell 
how an intFaosUular organells uorreaponda t0 one or arrore of the elsrsrente 
of your assembly. I shall, in fact, be surprieed if ypur comeptual analysis 
has a structural representation,or if UrSaraa intended byyouraelf. 

risyouneedhardlybe told,apr own thou@tteon thi8 sub&&m prtll.3. 
amfmphous. I am atiLl trying to 8~6 whatcanbe ealvaged of the notion of 
a %elf-reproduuing particle~~,if anything. I ammre concerned how a eys- 
tmt such as youpostulste can have evolved, and am therefore &ill interested 
in more stri0tl.y autocatalytic processes, which my be useful in preliminary 
mdelbuilding. I amhopeful that, ofwe our ideas are asore pretiaely developed, 
itaayalraadybs teohnicallypossible to buildchemi~almdels whichmay 
exeoapliiy som reproductlm prooe~8ee. 



In your article, you hint that a dozen kinds of elemntary parts 
would suff bee for a 8-r machine, but I am afraid I atill do not undaratand 
what you aean by a part, and wu3d be grateful for a Llarif~ation, and 
for mm notion how your inventory is derived. 

In reviewing the whole artiale, 1 also wcmdered if your ooncluding aec- 
tion did not cantradict the suggestion that nature hae not relied on digital 
coding: the linsar utieome must be one of the noat elegan+$&x@ed sequences, 
having baffled mm &amwla cryptography. P8rhap8 you were referring more 
narro~~ly to neural iaechanismrs: the mainpointia obvimsly that a digital 
oode need8 a detailed struakre on which the "tape!' can be oriented, either 
tdqmrellyor sgwA&ally. Andwe ham perhaps aone hints of this in (aoma, 
versiona of) tke aucmstio eenaory -ha&m, though you are perhaps rmrcluding 
codes other thzm those inrolaing a single trammimionline. For these, the 
greatest problare. may be that of orientation and registration, wh&h mmld 
im~toba tmporelly regulated. 'RSCJ pmblern of keep* the CBS inpbmwikh 
theextewnal receptor zmyba biologfaally imupazable inview of suchperlnuc 
bations as result, for exaqle, from tmperature variation, whose cortsequencea 
433'0, for tha r‘BaWM yOU OU%&IB, fW ay)rS &3a&POU8 the leSi3 the WiWldZWy. 
Coding on a gaonsetric (as opposed to temporal) scaffold ia far safer, a-nd -not 
3.nfmpqentl.y (indeed, in a S&E& maeroamlemlar chemical oontmct, immrinl>~y> 
fouud. 

Your8 8 imerely, 

Joshua Laderberg 
Professor sf Genetic8 


